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ABSTRACT. Choke points are social, cultural, political, institutional, or psychological obstructions of social-ecological systems that
constrain progress toward an environmental objective. Using a soft systems methodology, different types of chokes points were identified
in the Outer Hebrides of Scotland, the Baltic, and the North and Mediterranean seas. The choke points were of differing types: cultural
and political choke points were identified in Barra and the Mediterranean, respectively, whereas the choke points in the North Sea and
Baltic Sea were dependent on differing values toward the mitigation of eutrophication. We conclude with suggestions to identify and
address choke points.
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INTRODUCTION: WHAT IS A CHOKE POINT?
Here, we aim to identify choke points constraining the
achievement of Good Environmental Status (GEnS) under the
Marine Strategy Framework Directive (MSFD; Mee et al. 2008,
Long 2011) in the seas of the Northeast Atlantic, the North Sea,
the Baltic Sea, and the Mediterranean Sea. We examine the
properties of choke points and indicate opportunities for decision
makers to address choke points to promote the effective
management of European seas.  
In the context of military strategy and global trade, choke points
have a specific meaning: they are straits with a narrow width that
constrain the number of ships passing (Smith et al. 2011,
Emmerson and Stevens 2012, Roger 2012). Choke points are of
strategic importance because controling them gives a state the
ability to constrain the functioning of maritime transport (Noer
and Gregory 1996). We apply the concept of choke points by
analogy, not to narrow physical straits, but to properties of social
ecological systems. We identify choke points as properties of a
social-ecological system that constrain progress toward an
environmental objective. Choke points are a complex mix of
social, political, or psychological obstructions, congestions, or
blockages that decrease the power of society to reach its
objectives.  
For our purposes, the objective under study is the achievement of
GEnS for each of the 11 descriptors of marine environmental
quality defined in Annex 1 of the MSFD (European Parliament
2008). Social, cultural, and political choke points can involve a
conflict or difference in values that acts as an obstacle to the
achievement of goals (Brennan and Valcic 2012). Choke points
can also be physical and ecosystem properties that constrain
action, i.e., the ecological “rules of the game” that cannot be
ignored. Addressing choke points may be far more complex than
the geopolitical positioning alluded to in the naval analogy. Purely
technical fixes to complex social and political phenomena are rare,
but not impossible, and are known in the literature as wicked
problems (Jentoft and Chuenpagdee 2009). For example,
addressing cultural differences between social groups, reforming
international mismatches in environmental policy, or addressing
the social dimensions of climate change require long-term
commitments to engagement, dialog, and action. Identifying
institutional choke points involves understanding the layout of
the policy system (Bainbridge et al. 2011), where flows of
information and resources can be identified. Choke points can
scale up to inhibit the implementation of GEnS in transboundary
contexts in which political, economic, and socio-cultural interests
overlap and occasionally clash. This is the reality in a diverse
society such as Europe, whereby nations and communities have
common but also differing needs to satisfy their well-being (Mee
et al. 2008, Potts et al. 2012).
METHODOLOGY: USING SOFT SYSTEMS ANALYSIS
AS A MEANS TO IDENTIFY CHOKE POINTS
To understand and classify choke points, we deployed the soft
systems methodology (SSM) developed by Checkland and
Poulter (2006). SSM is a methodology used to structure thinking
about, and intervention in, complex and wicked problems (Jentoft
and Chuenpagdee 2009, Checkland and Poulter 2010). It engages
in systemic modeling of human systems whereby models of
“purposeful activity” are developed and compared to real-world
situations to facilitate consensus and action (Sørensen et al. 2010).
An important distinction of the approach is that it is anchored
in understanding reality as the creative construction of human
beings (Flood 2010) and works with exploring perspectives and
perceptions as the basis of social learning (Checkland and Poulter
2010). SSM has been used in different fields, including agriculture
(Flood 2010), urban development (Kasimin and Yusoff 1996),
industrial processes (Ngai et al. 2012), and conservation (Cundill
et al. 2012).  
To explore the concept of choke points, a three-day workshop
was conducted during the EU FP7 project “Knowledge-based
Sustainable Management for Europe’s Seas” in November 2012
in Bruges, Belgium (KnowSeas: http://www.msfd.eu/). Attendees
at the workshop included representatives from a range of
European universities, marine science institutes, and policy
institutes. The workshop was structured around the cycle of the
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Fig. 1. Initial soft systems model articulating the interaction of social, cultural, economic, and environmental
forces in the delivery of Good Environmental Status.
SSM process (Checkland and Poulter 2006, Ngai et al. 2012) and
focused on identifying choke points that constrain action on
achieving GEnS in Europe. The workshop exercises included:  
1. Articulation of the issue that is seen as problematical, and
exploring its components and dynamics; 
2. Construction of models of activity that are relevant to the
situation (termed purposeful activity models by Checkland
and Poulter [2006]). Models are informed by developing a
root definition, they reflect a worldview, and they are
composed of actions that are interlinked; 
3. Use of models to question and compare against the real
situation. The models structure the discussion and identify
culturally, politically, economically, and socially feasible
changes; and, 
4. Definition of actions that implement acceptable changes
and lead to an improvement in the situation. 
The articulation of the choke points (stage 1) began with the
circulation of a brief  and discussion papers that explored concepts
of wicked problems (Jentoft and Chuenpagdee 2009), policy
networks (Bainbridge et al. 2011), and regional sea governance
(Potts et al. 2012) in the context of the MSFD. A draft model was
developed (Fig. 1) that supported deliberations on the nature of
decision-making in the context of MSFD. The workshop focused
on identifying different types of choke points and their
characteristics in the context of MSFD. This included discussing
the differences between ecological, economic, legal, and
psychological choke points. For example, psychological choke
points referred to individual and cultural interpretations and
worldviews that could block potential action on achieving GEnS.
Ecological choke points reflected natural thresholds and limits in
ecological systems such as the time lags inherent in nutrient
cycling in the Baltic Sea. Economic choke points referred to the
cost of activities and policy responses, whereas institutional choke
points highlighted organizational complexity and fragmentation
undermining the ecosystem approach. Fig. 2 provides examples
of working through different classifications of choke points.  
In stage 2, we constructed models of “purposeful activity”
informed by the development of root definitions. Checkland and
Poulter (2006) state that every problematical situation will contain
people acting purposefully and with intent to resolve the issue.
Building models of this activity can act as a learning device to
explore the characteristics of the issue, the differing worldviews
of the participants, and the means of resolution. A root definition
frames the discussion of purposeful activity. It is a concise
description of an activity process that focuses on a
transformation, moving a system from one state to another (Ngai
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Fig. 2. Workshop example of working through definitions of
the problem situation.
et al. 2012). SSM uses the formula “PQR” to drive the
construction of the root definition, whereby an actor does P via
Q to achieve R (Checkland and Poulter 2006). P specifies the
transformation to take place, Q is how the transformation is to
be achieved, and R is the rationale for the transformation. The
working group explored two definitions: a definition for exploring
generic choke points, and a worked example using the issue of
eutrophication. This process was further informed by a number
of definitional exercises under the SSM approach, including the
use of CATWOE, a mnemonic technique that checks the rigour
of the root definition (Checkland and Poulter 2010) and takes the
form of a checklist that aids in defining the model elements.
Participants work through the checklist and define: C
(customers), A (actors), T (transformation process), W
(worldview), O (owners), and E (environmental constraints;
Checkland and Poulter 2010).  
The root definition for the choke points model was agreed upon
as: Detecting and addressing critical system choke points through
identifying blockages created by time and/or resource constraints
in ecological, social, political, and institutional systems to
facilitate GEnS of European seas. The root definition for the
example of eutrophication was agreed upon as: Moving from
eutrophic waters and seas to waters/seas of GEnS by identifying
and resolving choke points to reducing nutrient loading to achieve
healthy seas.  
A model of purposeful activity was developed by participants to
guide the case study deliberations. The model (Fig. 3) highlights
the issues to be considered, including identifying initial choke
points, understanding the conditions underlying choke points,
identifying the changes to overcome choke points as well as the
actions around those changes, and attribution of actions to actors.
Fig. 3 highlights the necessity of monitoring the chokepoint
(Checkland and Poulter 2006) and adaptively steering
management options. It was critical to remind participants that
the models are not attempting to emulate the real world; they are
heuristic devices for questioning and comparison. The generic
model was compared to a series of European case studies (stage
3), and the group deliberated about choke points across different
contexts and recommended actions to address the problems (stage
4).
CASE STUDIES ON DETECTING SYSTEM CHOKE
POINTS
Our case studies (Fig. 4) come from the KnowSeas project and
include examples with varying cultural, social, and economic
conditions at different scales.
Case study 1: Barra and cold water coral: conflict at the
periphery of Europe
The island of Barra, in the Outer Hebrides, off  the northwest
coast of Scotland, has a resident population of approximately
1200 people. A conflict erupted in 2008 over Scottish Natural
Heritage’s (SNH; a Scottish Government agency) proposal to
designate a marine Special Area of Conservation (mSAC) to
protect a cold water coral reef complex (Lophelia pertusa) in the
waters east of Mingulay, an uninhabited island to the south of
Barra. Despite resistance from the local community due to fears
that the designation would impose limitations on development
and impede existing uses such as fishing, the Minister for
Environment and Climate Change approved the designation in
2011. The designation has been endorsed by the European
Commission, and now has the status as a site of Community
Importance, awaiting final designation by the Scottish
Government. The formation in 2008 of a local action group
SHAMED (Southern Hebrides Against Marine Environmental
Designations) is evidence of the polarization in the conflict. The
Chairman of SHAMED identified the social and economic well-
being of the Barra community as being linked to local control
over Barra’s natural resources (Brennan and Valcic 2012). The
fear of loss of control masks an underlying cultural and
psychological choke point rooted in a suspicion of outsiders
imposing changes and driven by differing perspectives of
conservation practice. In this case, the administrations of
Edinburgh (the Scottish Government) and Brussels (the EU
Commission) represent entities removed from the local context
who are perceived to exert control over the communities and the
natural resources on which they depend. The cultural choke point
is brought to the fore by the SAC designation process that exposes
divergent perspectives on the management of local resources. The
approach from the regulator was perceived as “locking up and
protecting” the resource, whereas the community perceives
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Fig. 3. Soft system model for identifying and acting upon system choke points for achieving Good
Environmental Status (GES; based on Checkland and Poulter 2006). The generic monitoring steps of this model
are taken directly from examples in Checkland and Poulter (2006).
Fig. 4. Choke point case study regions.
conservation as working with the sea and land within an ethic of
stewardship. Recent cultural research into the dispute on Barra
suggests that the sense of belonging to a home place and of
responsibility for that place is key to understanding this choke
point (MacKinnon and Brennan 2012). Many elements have
created or exacerbated the conditions leading to this suspicion of
outsiders imposing changes. To name a few:  
. There is a history of the community being told what to do
without being involved in the process, both in the
conservation arena and in the history of the 19th-century
Clearances, during which smallholder tenants were evicted
or cleared off  the land to make way for large sheep farms. 
. While the designation of an SAC involves consulting with
the community, the Habitats Directive (as interpreted by the
European courts) only permits consultation on the scientific
case for designation. SNH and the Scottish Government are
not permitted to take social, economic, or cultural
circumstances into account when deciding whether to
propose (SNH) or designate (Scottish Minister) a site as an
mSAC. This renders the consultation exercise ineffective at
best and counter-productive at worst because it alienates the
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Table 1. European participation in Mediterranean marine governance.
 
Type of management policy List of relevant management policies
EU environmental strategies; Strategy for the protection and conservation of the marine environment; Proposal
of European environmental strategy for the Mediterranean; funding instruments for environmental protection
(MEDSPA Programme/LIFE Programme)
European Territorial Strategy
Common coastal strategy
Integrated Maritime Policy; Integrated maritime policy for the Mediterranean
Common Fisheries Policy; Fishery regulations in Mediterranean waters; EU Action Plan for the conservation
and sustainable exploitation of fishery resources in the Mediterranean Sea
 
Management policies
concerning European marine
space
Participation in Mediterranean Action Plan and Barcelona Convention
Scientific projects in cooperation with third countries
Support for environmental programs in the region
Cooperation in the field of underwater cultural heritage
Euro-Mediterranean environmental and fishery cooperation (Nicosia Charter, Cairo Declaration, Heraklion
Declaration)
Euro-Mediterranean
management policies
community whose support is essential to the implementation
of management of the site. 
. Institutional and political rules can act as choke points. In
this case, the prohibition on releasing Ministerial advice
before the Minister has made a decision resulted in SNH not
being permitted to release their consultation report to the
local community, which deepened the suspicion surrounding
the consultation. When the report was released and showed
that local objections had been captured and reflected, the
breakdown in communication had already become
entrenched. 
. As suspicion increased (based on local cultural choke
points), locals became less willing to engage with the policy
process, preferring to push it away as being a danger to the
fabric of the Barra community by potentially restricting
future developments of the marine resource and therefore
reducing local job opportunities in the future. 
. An inability on the part of the local community to articulate
their understanding of conservation and their relationship
with the marine environment increased the sense of not
being listened to by SNH and the Scottish Government. 
Resolving a choke point that is deeply embedded culturally and
psychologically takes delicate work, part of which needs to come
from within the community. In Barra, leaders need to emerge who
are willing to engage with policy without being undermined by
perceptions of betrayal from within the community. The
worldviews of all parties need to be articulated within the context
of a larger conservation picture (MacKinnon and Brennan 2012).
Part of this articulation involves bringing a more complex human
language into science as scientists and policy makers struggle with
the task of dealing with the integrated social, economic, and
ecological parts of an ecosystem (Brennan and Valcic 2012). Since
July 2012, there has been dialog between a Marine Scotland
official, the Minister for Environment and Climate Change, and
locals within the community on community-led management of
a different mSAC (located in the Sound of Barra, off  the east
coast of the island). This dialog, together with the appointment
of the local organization Voluntary Action Barra and Vatersay
to lead and facilitate the community-led management process,
suggests that a significant shift in the social, cultural, political,
and psychological choke points is occurring in relation to
participatory natural resource management. However, the process
is still at a very early stage, and sensitivities run deep (Brennan
2015).
Case study 2: Choke points in the Mediterranean: transboundary
governance and geopolitics
Unlike in other regional seas, the European Union’s presence in
the Mediterranean, although significant, is partial, with one-third
of coastal States and 36% of the basin’s maritime surface area
under European jurisdiction. With more States joining the EU,
the institutional complexity of European seas will grow both in
terms of internal coherence within the EU and engagement with
non-EU States (Suárez de Vivero 2012). The mix of European
and non-European jurisdictions is therefore a factor that
complicates the delivery of GEnS (Cinnirella et al. 2014).
Notwithstanding, the EU’s political, economic, and technical
weight gives it wide influence. These capabilities are nonetheless
impaired by the considerable socioeconomic gap between EU and
non-EU States, which undermines the effectiveness of
management arrangements and the technical and political ability
to achieve satisfactory levels of environmental quality. Table 1
shows the main channels through which the EU intervenes in the
governance of the Mediterranean. These can, in turn, be
considered as the mechanisms that need to be activated and
strengthened to overcome the choke points and achieve the
objective of GEnS.  
Changes are being experienced in the Mediterranean Sea as a
result of the political expansion of the EU. For example, with the
negotiation of the Balkan states and the recent ascension of
Croatia to the EU in 2013, substantial parts of the Adriatic coast
are now covered by European law. The expansion of EU
membership in the Mediterranean generally has a positive effect
on achieving GEnS, without entering into the appreciable
differences between each EU member’s capacity to deliver the
reforms. Expansion, however, also raises the challenge of
institutional coordination and coherence with the institutions of
the United Nations system such as the Mediterranean Action
Plan (MAP) and the Barcelona Convention. The Convention
provides a legal framework for protection of the marine
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environment of the Mediterranean and has similar goals to the
MSFD concerning ecosystem-based management. Although a
strong desire exists amongst Mediterranean coastal states to
deepen cooperation, substantial obstacles exist in technical
capacity, resources, and political commitments (UNEP 2012).  
The question in the context of this paper is: How does
Mediterranean marine governance relate to choke point
identification? From one perspective, increasing European
influence in the Mediterranean reduces the transboundary
conflict that occurs within a complex system of bilateral or
multilateral relations (Barbé 2010). Alternatively, it can lead to a
situation in which GEnS progresses in parts of the region and
deteriorates in others. This institutional choke point could
potentially undermine the achievement of GEnS with issues that
have a transboundary nature such as fisheries, climate change,
and pollution management. In the Mediterranean, cooperation
and negotiation among all coastal States will be a driver for
achieving high levels of environmental quality.  
Following Checkland and Poulter’s (2006) approach to
identifying actions, the complexity of the issues in the
Mediterranean brings two points to attention. First, is the
necessity for synergy between MSFD and the MAP strategy to
ensure the achievement of GEnS, or “Healthy Environment” as
defined in Mediterranean Action Plan (MAP). Second, MSFD
implementation in the Mediterranean needs a governance
approach for flexible and permanent interaction between
institutions (Cinnirella et al. 2013, 2014), including:  
. Effective synergies by aligning the UNEP-MAP vision of
healthy ecosystems through GEnS descriptors that would
be of obligation for EU countries and by enforcing
international cooperation between EU Member States; 
. Adoption of an innovative management approach to be able
to deal with this transformation. Management should work
under three main principles: adaptive, proactive, and
transparent, to ensure the active participation of all
stakeholders as well as their integration and coordination;
and 
. Adoption of new tools to help management processes (Sardá
et al. 2010) and facilitate interoperable exchange of
information (Cinnirella et al. 2012). 
Given the vast political, cultural, and economic gulf  between the
northern and southern Mediterranean states, a unified approach
to environmental governance is a major political challenge. The
problems of capacity, low levels of economic prosperity, and
functional democracy remain to be addressed. The environmental
objectives from the MSFD and MAP will need to be integrated
with each other and across other relevant policy domains,
including agriculture, fisheries, and economic development, to
ensure advances in marine environmental quality in the
Mediterranean.
Case study 3: Baltic Sea welfare trade-offs: tackling nitrogen in
the Baltic Sea
In the Baltic Sea, the Baltic Sea Action Plan and the MSFD set
targets for the reduction of nutrient loads (Baltic Sea Action Plan
2007). It is estimated that to meet the targets, a reduction in
nutrient input into Baltic Sea of 65% of the loadings in
phosphorus (P) and 29% in nitrogen (N) in 2021 compared to
average inputs for 1997–2003 is required (HELCOM 2007). There
are 14 industrialized countries in the drainage basin of the Baltic
Sea, and activities such as agriculture, industries, municipal
sewage, river run-off, nitrogen fixation, and atmospheric
deposition have added to the nutrient loads. The main sources for
N and P discharges are agriculture (59% N and 50% P), sewage
(12% N and 50% P), and for N, 29% is airborne from mobile
sources (Gren et al. 2008). Gren et al. (2008) calculate that a cost-
efficient reduction program would tally approximately €4 billion/
yr. Other studies such as that of Hyytiäinen et al. (2013) highlight
that the benefits of nutrient reduction in the Baltic clearly
outweigh the aggregate costs. Moreover, for reductions of N and
P > 20%, the marginal reduction costs increase steeply. The largest
share of reduction costs are borne by the farming industry.
Moreover, the high costs associated with reducing the emissions
(N and P) will not be borne by those who benefit from the cleaner
water (changes in fish stocks, improved recreational use, and
health; Vesterinen et al. 2010, Luisetti and Turner 2011, Varjopuro
et al. 2014).  
This case demonstrates that ecological choke points must be
considered alongside institutional and political choke points.
Characteristics of N and P reduction in the Baltic Sea are
ecosystem delays with reduction of fertilizer use not resulting in
immediate reduction of nutrient emissions and delays in
ecosystem responses with internal loading. The time from changes
in pressures to changes in state can take decades. The causes for
delay are the slow renewal of water masses, strong stratification,
small water volume, and large river runoff in the Baltic. As
pollution targets are implemented, the costs of meeting targets
will raise the costs for the farming industry and could generate
economic and political choke points. In the interaction between
economic and ecological choke points (Fig. 5), initial high costs
of nutrient reduction yield little short- to medium-term benefit
(the first evaluation) because of ecosystem delays. The outcome
is that indicators for GEnS will not show improvement in the short
term despite management costs being relatively high. This
increases the tension in the governance system and could
potentially fuel conflict between stakeholder groups due to the
low visibility of benefits vs. the high visibility of costs. This choke
point could undermine the long-term management that is
required to improve the system over time.
Fig. 5. Development of costs and effect of policy on Good
Environmental Status.
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This phenomenon could undermine the implementation of GEnS
or alternatively affect the value of agricultural products and the
viability of the sector. The outcome may be that as polices for
managing eutrophication become more costly and the monitoring
may not show significant improvement, the acceptance of the
policy by stakeholder groups might change. This could reinforce
a political choke point where the process becomes polarized. As
environmental progress is delayed (potentially due to the cost vs.
benefits; Fig. 5), social and political polarizations could emerge
(Fig. 6). A likely consequence in a system that is not showing
progress, due to ecological and physical choke points, is that
certain groups would lobby for more stringent measures, i.e.,
claiming that the current measures are not sufficient, while the
group bearing the costs would lobby for the delay of reduction
actions because of the uncertainly over the system’s response. The
policy process approaches a choke point where the interests over
policy action are divergent (as in case study 1). The workshop
discussions emphasized the key role of science in providing
independent and impartial knowledge to support consensus over
maintaining the GEnS target despite the lags and delays in the
ecological system.
Fig. 6. Polarization of interest group demands. ALG =
agricultural lobby group; EG = environmental group.
Case study 4: Differing values, managing transboundary nutrients
Since the early 1980s, eutrophication has been one of the major
issues in the North Sea (Brockmann et al. 1988, de Jonge and
Essink 1991, van Beusekom et al. 2001). This issue results from
nutrient inputs discharged via rivers. Though river loads have been
substantially reduced since 1985 (e.g., Radach and Pätsch 2007),
eutrophication is still a problem in large areas along the North
Sea coast (OSPAR 2010). Eutrophication leads to a number of
problems, including algal blooms and sedimentation resulting in
oxygen depletion (e.g., von Westernhagen et al. 1986). Because of
the proximity to nutrient sources, coastal areas are prone to
eutrophication problems. For example, in the Wadden Sea,
eutrophication symptoms include the disappearance of seagrass
(e.g., Kastler and Michaelis 1997), proliferation of opportunistic
macroalgae (Reise and Siebert 1994), and increased flagellate
blooms (Cadée and Hegeman 2002).  
A complication in combating eutrophication is that nutrients are
transported across boundaries. This occurs within transboundary
river systems (such as the Rhine) and coastal zones. To reduce
eutrophication in one country and its coastal waters, it may be
necessary to reduce river loads in another country. This requires
transnational cooperation addressing institutional, administrative,
and political choke points at the regional sea scale. Two European
Directives are in place to reach Good Ecological/Environmental
Status, the MSFD and the Water Framework Directive (WFD).
The philosophy behind the WFD is that the status of entire river
basins is assessed. In the case of the Wadden Sea, the coastal water
bodies are formally part of a river basin. However, the Wadden
Sea is also affected by large amounts of organic matter imported
from the North Sea (van Beusekom et al. 2012). The situation is
complicated further by so-called transboundary transports of
nutrients; nutrients from the Rhine are a significant source off
the German coast (e.g., Beddig et al. 1997). Given this
background, several choke points to reach GEnS with regard to
eutrophication can be identified.  
. Harmonization of ambitions and definitions: Because of
the issue of transboundary nutrient transport, countries
cannot successfully combat eutrophication on their own. A
successful strategy starts with achieving consensus on the
definition of GEnS. This involves comparable political
willingness to strive for good water quality. Regional
political differences, limited resources, and different
priorities may hamper consensus. However, even if
ambitions are harmonized, defining targets may be a
challenge. For example, the current thresholds for
eutrophication parameters are defined on the basis of
background concentrations. Because countries may assume
different background concentrations, two adjacent regions
with similar concentrations can have a different
environmental status. 
. Harmonization of measures: Combating eutrophication
requires transnational agreement. This means that countries
should be willing to reduce river loads in their country even
if  the rivers (and nutrients) involved do not end up in their
own marine areas. A more contentious example is when
countries need to agree to go for the most cost-effective
solution, in which case one country could pay for reduction
measures in another country, if  those are less costly and
more effective. 
. Goals and measures fall under different legislation (WFD,
MSFD): Reducing river nutrient loads falls under the WFD,
whereas achieving GEnS in marine areas falls under the
MSFD. To make things even more complicated, goals have
been set for coastal areas both by the WFD and the MSFD.
All of this requires a large degree of harmonization between
the two legal frameworks. This is an even greater challenge
than achieving harmonization within one legal framework,
as it involves more stakeholders, including the agricultural
sector, sewage/water treatment plants, and governmental
and nongovernmental organizations, all with different and
sometimes conflicting interests. The major source
responsible for present nutrient fluxes is agriculture (e.g.,
Aertebjerg et al. 2003). Consequently, any EU policies
concerning agriculture (such as the Common Agricultural
Policy) will affect water quality. 
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Table 2. Choke points identified in the case studies, and generic examples.
 
Choke point category Case study examples Generic examples from environmental governance
Cultural Values conflict (case 1, 3)
Historical conflicts (case 1, 2)
Social perceptions of the environment
Conflicts between cultural groups
Different epistemologies (e.g., science and
traditional knolwedge)
Psychological Sense of historical inequity (case 1)
Communication with remote governments (case 1)
Value-behavior gap
Individual perceptions of the enviornment
Pro-environmental behaviors
Political Differences in political economy in relation to Good
Environmental Status (case 2, 4)
International relations (case 2, 3)
Clash of international governance regimes (case 2, 4)
Conflict over Good Environmental Status objectives between
sectors (case 3)
Political interia
Political views within and between governments
Environmental justice and conflict
Institutional Mismatching governance scales (case 1, 2)
Poorly designed consultation processes (case 1)
Institutional processes (case 1, 3)
Transboundary policy alignment (case 2, 4)
Mismatch of technical capacity and standards (case 2, 4)
Science-policy gap (case 3)
Integration between European Union policy, e.g., Water
Framework Directive and Marine Strategy Framework
Directive (case 4)
Policy fragmentation within and between
government
Policy life cycles
Science and policy mismatches
Ecological Nutrient cycling processes (case 3, 4)
Nonlinear system responses (case 3)
Carbon cycle
Ecological responses to policy and management
To summarize, the major choke points hindering the achievement
of GEnS with regard to eutrophication are agricultural policies
and international consensus on standards. Without an agreement
between different European Commission Directorates and
between countries on common definitions and integration
between agriculture, energy, and environmental policy, it will be
difficult to reach GEnS targets for eutrophication problems.
CONCLUSION: HOW DO WE IDENTIFY CHOKE
POINTS?
Identifying choke points is a broader part of a systems approach
to understanding social-ecological systems. It is a starting point
for action on resolving environmental problems that have
underlying political, institutional, and social barriers. The choke
point analogy is not only relevant for marine governance; it
applies to a number of sustainability domains, including
biodiversity conservation, climate change, and natural resource
management. The principal underlying choke point identification
is the analysis of blockages in a system using a systems-based and
collaborative approach. Identification then facilitates action on
resolving these blockages. Actions are iterated in a regular cycle
to track progress, learn, and adapt to systems that are constantly
changing. In the examples above, be it cultural issues in the
western isles of Scotland, the transnational politics of the
Mediterranean, or pollution reduction, a long-term commitment
to support systems thinking and engagement between science,
policy, and civil society is required. The process is one of learning
and adaptation that examines the evolving status of the choke
point and adjusts the response. For example, the actors supporting
the choke point may have altered their perspectives, the underlying
political conditions may have changed, or the choke point may
have been resolved.  
SSM provides a useful method for assessing choke points in light
of its multidisciplinary approach to model building and emphasis
on social learning. However, other participatory methods could
be used to identify and act upon choke points. These include, but
are not limited to, methods such as citizen juries, participatory
conceptual modeling, focus groups, interviews, and case studies.
The point is that a systemic and transparent process is developed
that determines the social, cultural, political, institutional, or
psychological choke points and develops consensual and adaptive
means of their resolution. Several generic classes of choke points
can be identified through the case studies (Table 2), providing
examples that may emerge from explorations using SSM or similar
methods. They are clearly not exhaustive, but do highlight issues
of differing values or worldviews and political and institutional
contexts. At a local level, on the island of Barra, the psychology
of historical inequity has manifested in objections to a Special
Area of Conservation whose implementation may not restrict
activities in practice. Nevertheless, the psychological and cultural
choke point remains, and this phenomenon is likely to recur as
marine planning interacts with peripheral communities reliant on
marine resources. In the Mediterranean, more tangible issues of
inequity embedded in economic and political factors between the
global North and South undermine EU environmental strategy.
Any serious region-wide efforts to strengthen cooperation around
GEnS through existing institutions are likely to encounter this
choke point. It may also provide a focus for technological transfer
and engagement with the southern Mediterranean countries to
improve environmental quality. The two eutrophication studies
illustrate differing sets of values. In the Baltic case, the conflicting
values are those of environmental groups and agricultural
stakeholders within a system that is bounded by ecological choke
points, i.e., long-term nutrient cycling. In the North Sea, both
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cultural and political values differ among nations and can provide
an obstruction to progress on eutrophication. This case
demonstrates a long-standing choke point in environmental
governance: that of policy coordination across national
jurisdictions (Potts et al. 2012).  
We began by alluding to the notion of choke points as physical
constraints. Of the typologies explored here, the closest analogy
in marine governance is the ecological choke point identified in
the Baltic case. However, the dominant form of choke point
typology is from the social realm: that of the political,
institutional, cultural, and psychological, reflecting the inherent
social nature of environmental problems. These choke points are
persistent in the discourse around the ecosystem approach and
require a different set of tools to the traditional technocratic
response to environmental problems. Exploring and resolving
these types of choke point require an approach whereby a space
for rational “communicative action” (Habermas 1984) is created
to develop an understanding of different interests and viewpoints.
Tett et al. (2012) explore this dynamic and note the tensions
between communicative action, in which stakeholder
understanding is increased, and strategic action, in which
individuals and institutions strive to advance their interests. The
current situation in European regional seas governance appears
aligned to the latter, with competitive interests bargaining over
marine resources. If  the ecosystem approach is to be realized,
government and civil society will need to develop mechanisms to
advance communicative action that address the choke points that
constrain advancement toward healthy oceans.
Responses to this article can be read online at: 
http://www.ecologyandsociety.org/issues/responses.
php/7280
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